Background: Public health nurses in Japan are nationally licensed professionals who act as members of local governments and provide services to local community residents. Public health nurses must establish their professional identity early on in order to deliver high quality public health services. However, the structure of their professional identity is not fully understood. Objectives: Our purpose was to investigate structures of professional identity of public health nurses working for governmental agencies, and to clarify characteristics of their professional identity. Methods: Questionnaire surveys were conducted on 670 PHNs working for local governmental agencies. The investigation items included measurement indices for professional identity of PHNs, basic attributes, and scales which reflect aspects of self-respect. After analyzing the investigated items, we conducted exploratory factor analysis. Also we named extracted factors, and investigated reliability and appropriateness. Relationships with the attributes or self-respect aspects were also analyzed. Results: Of 350 respondents (52.2%), 309 effective answers (effective answer ratio: 88.2%) were analyzed. Item and factor analyses identified 12 items, which were categorized into 3 factors: "intention to develop professionally", "confidence in own abilities", and "occupational affinity". Scales of self-respect aspects and the index for professional identity showed positive correlation. The coefficient for all 12 items was 0.89. Significant difference with the attributes were noted for "age", "years of experience as PHNs", and "number of PHN in the workplace". Conclusion: Professional identity of PHNs is found to be consisted of 3 factors.
Introduction
Public health nurses (=PHNs) in Japan are nationally licensed professionals who act as members of local governments and provide services to local community residents. For professionals, having a "professional identity" has been found to be indispensable for performing their duties [1] . Research has shown that professional identity develops through the engagement in daily routines in the workplace [2] and its structure varies between occupational fields [3] [4] . According to Gregg and Magilvy, when nurses establish their professional identity, they refine their nursing practice [5] . As for PHNs in particular, they must base their professional activities on two professional identities: medical professional and local government servant. Moreover, PHNs' professional identity is shaped by the health-related problems they deal with [6] . In this sense, their professional identity probably has more a complex structure compared to other professions. Assuming this is the case, this factor might explain why PHNs have difficulties establishing their professional identity.
PHNs must establish their professional identity early on in order to deliver high quality public health services. Unfortunately, however, the structure of their professional identity is not fully understood. Therefore, this study aimed to examine the structure of PHNs' professional identity. Revealing this structure will contribute to improving PHNs' education and training.
Methods

Definitions
In this study, PHNs' "professional identity" was defined as an attitude in which a person self-identifies as a PHN, with an identity that shapes his/her ideas and values, facilitating steady development. The formulation of this definition was based on previous literature [2] [5] [7] [8] [9] .
Developing Draft Items Describing PHNs Professional Identity
A set of draft question items was prepared based on the components of novice PHNs' professional identity defined by Kanefuji et al. [10] . This set of 21 items was developed by eight professionals: PHNs with a master's degree, PHNs with over 30 years of experience, and university teachers who trained PHNs. We also referred to existing scales for measuring nurses' professional identity [8] [11]
[12] [13] [14] . Each question item was ranked on a 5-point scale from 1 (Disagree) to 5 (Agree), with higher scores indicating stronger professional identity.
The draft question items were tested with six PHNs who were not involved in the development of the items. These pre-test participants provided information about the time taken to complete the questionnaire, the level of difficulty, and whether they felt that the wording of the questions conveyed PHNs' professional identity.
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Participants and Method
A questionnaire survey was conducted with 670 PHNs in A prefecture. Supervisor-PHNs who were singly appointed by their local governments were approached by telephone, and the purpose and method of the study was explained to them and their participation was requested. If a supervisor-PHN agreed to participate, the appropriate number of questionnaire sets was posted to him/her, each containing a briefing on the study aims and procedure, an envelope for returning the completed questionnaire, and the questionnaire form. Upon receiving the questionnaire sets, the supervisor-PHNs distributed them to all PHNs in their local government. Then, they completed the questionnaires and returned them using the envelopes provided. The survey took place from August to November 2014.
Survey Content
The questionnaire included questions on basic attributes, i.e., age, professional nursing experience, number of years as a PHN, occupational status of superior, and number of PHNs in the workplace. Additionally, it included the 21 questions on PHN professional identity, and Rosenberg's self-esteem scale. This self-esteem scale provides a measure of individuals' evaluation of their own worth; it contains 10 items answered on a 5-point scale, and its reliability and validity have been confirmed. Self-esteem has been found to provide a foundation for developing identity [2] . As such, it can be used to test the validity of a professional identity structure.
Statistical Analysis
First, basic demographic characteristics of the sample were obtained by summarizing the information on basic attributes. Subsequently, the responses to the 21 professional identity items were analyzed using exploratory factor analysis with the generalized least squares (GLS) and promax rotation techniques. Items with factor loadings <0.4 in this analysis were eliminated. To confirm the goodness-of-fit of the structural model derived from this analysis, a confirmatory factor analysis was performed. Factors were named based on the items they comprised. To test the reliability of the model, Cronbach's alpha was calculated for the whole model.
Subsequently, factor loadings of the professional identity items were treated as scores, and Spearman's coefficient for the relationship between self-esteem and professional identity scores was used to assess the validity of the model. The relationship between PHNs' professional identity and basic attributes was then analyzed using the Mann-Whitney test when the basic attribute variable had two levels, and the Kruskal-Wallis test when it had three or more levels. To test whether professional identity was correlated with years of experience [5] , responses for years of experience were divided into three groups: <5 years (novice), were conducted with SPSS 22.0 for Windows, and the significance threshold was set at 5%
Ethical Considerations
The survey was anonymous, and returning the questionnaire indicated consent to participate in the study. The briefing detailed the study aim and procedures, the method of personal information protection, the fact that participation was entirely voluntary, and that the results will be published. The study was ap- 
Results
A total of 670 questionnaires were distributed, and 350 of these were returned (return rate = 52.2%). Questionnaires from respondents on a temporary assignment or with multiple questions unanswered were excluded, leaving 309 questionnaires for the final analysis (effective response rate = 88.3%). with that of other items, 2 of the items (3 and 15) were removed from the analysis, leaving 19 items. Respondents were divided into 2 groups: those with low total scores (85 respondents, 27.5% of the sample) and those with high total scores (75 respondents, 24.3% of the sample), and a good-poor analysis was performed on the two groups. This confirmed that the scores on all items were consistent with the total scores. An item-total correlation analysis was then conducted, and I-T correlation values between 0.472 and 0.700 were obtained.
Respondents' Characteristics
Factor Structure
An exploratory factor analysis with the 19 items was conducted using the principal factor method to estimate the number of factors, starting with four factors. After investigating the normality of the total scores on the 19 items, Spearman's correlation coefficient was used. Since all items were positively correlated with each other, a factor analysis using promax rotation and GLS was conducted. Items with factor loadings <0.4 were excluded and the analysis repeated, which yielded 11 items categorized into three factors (Table 3 ). Cronbach's alpha for the whole set of items was 0.87. The factor structure of the hypothetical model derived from the above analysis was the subjected to a confirmatory factor analysis, with goodness-of-fit indices as follows: goodness-of-fit index = 0.95, adjusted goodness-of-fit index = 0.92, root mean square error of approximation = 0.59, and Akaike's information criterion = 134.5. All these values were at an acceptable level, denoting that the model's goodness-of-fit was within a statistically acceptable range (Figure 1 ). A. Kanefuji, H. Nakatani Health The item indicated by the number is the same as Table 2 .
Factor Naming
The four items making up Factor 1 described a PHN who envisages an ideal PHN model and goals, and strives toward such an ideal; accordingly, this factor was named "intention to develop professionally." The four items making up Factor 2 described self-confidence in one's skills as a PHN, and were interpreted as obtaining the trust of residents and believing he/she could incorporate residents' needs into his/her services/strategies. Accordingly, this factor was named "confidence in own abilities." Factor 3 comprised three items, describing pride in and affinity with job, which refer to PHNs conducting their activities believing that their job is interesting and that they have abilities specific to PHNs, contributing to a sense of professional pride. Accordingly, this factor was named "occupational affinity."
Validity
Spearman's correlation coefficient between self-esteem scores and professional A. Kanefuji, H. Nakatani identity total scores was ρ = 0.384. The coefficients for the correlation of self-esteem with each of the three factors, i.e., "intention to develop professionally", "confidence in own abilities," and "occupational affinity," were ρ = 0.191, ρ = 0.386, and ρ = 0.353, respectively. Table 4 shows the relationship between basic attributes and professional identity. The job type of PHNs' superior did not have a significant impact on professional identity. Scores on the 11 professional identity items tended to be higher among respondents who were older, had no experience in nursing, and had more years of experience as a PHN. "Intention to develop professionally" was not affected by any of the basic attributes, while "confidence in own abilities" varied significantly by age and years of experience. "Occupational affinity" was affected by age, number of PHNs in the workplace and years of experience. 
Basic Attributes Correlated with Professional Identity
Discussion
The structure of PHNs professional identity was found to consist of three factors: "intention to develop professionally," "confidence in own abilities," and "professional affinity." Of these, "intention to develop professionally" does not feature in the previous literature, and thus represents a distinctive aspect of professional identity identified in this study. According to Maeda et al., for professionals to establish their professional identity, they must first actively assume the responsibility to continually learn about their profession [15] . It was found that "intention to develop professionally" was not significantly affected by years of experience, which implies that PHNs are a professional group that make continuous self-driven efforts to refine their skills. Individuals are initially motivated to learn when they observe model behavior in others [16] , and colleagues with leadership abilities can inspire younger employees to establish their professional identity [17] . Presumably, therefore, PHNs develop a clear vision of the PHN model as they observe the behavior of and interact with other PHNs around them, which then motivates them to develop themselves as PHNs. A desire to develop is a critical prerequisite for maturing as a professional [18] . Thus, "intention to develop professionally" is a key factor of the structure of PHNs' professional identity.
Scores for "confidence in own abilities" were positively correlated with years of PHN experience, which is consistent with the literature [19] . Fujii et al. reported a positive correlation between years of experience in nursing and pride in one's nursing skills [12] , and this phenomenon is evident in PHNs' professional identity too. Matsuo et al. found that the more novel one's experiences are, the more they encourage one to develop [20] , and Cox reported that the experience of having one's behavior eliciting direct responses from others significantly contributed to self-confidence [21] . PHNs serve local residents by engaging in the area's health issues, for which they must employ innovative strategies and work with other professionals. As such, PHNs have plenty of novel experiences and frequently receive positive feedback from residents. Thus, PHNs' professional identity develops as they increasingly accumulate experiences of direct encounters with residents.
PHNs' increase their "professional affinity" by interacting with various individuals they encounter in their work. Dahl et al. noted that PHNs established their professional identity by reflecting with fellow PHNs [22] . Inter-professional encounters also help PHNs establish their professional identity by prompting them to appreciate their role [23] . Reflecting on past experiences provides professionals with new learning opportunities that elevate their professional awareness [24] . Thus, "professional affinity" develops through the interaction with fellow PHNs and other professionals.
The three factors and 11 items derived from the exploratory factor analysis exhibited strong correlations and a high Cronbach's alpha coefficient, and the confirmatory factor analysis indicated that the model fell within a statistically A. Kanefuji, H. Nakatani Health acceptable range. The structure can also be explained with reference to actual PHN practice, denoting its validity as a structure of PHN professional identity.
Conclusion
The results of this study suggest that PHNs' professional identity has a threefactor structure: "intention to develop professionally," "confidence in own abilities," and "professional affinity."
